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The antherozoid of the genus Riccardia 
W. N. 


(WITH FIVE TEXT FIGURES) 


A number of unsuccessful attempts were made to obtain 
the antherozoids of Riccardia pinguis (L.) S. F. Gray, which 
was found growing in a swamp in the vicinity of Madison, 
Wisconsin. Finally, on May 20, 1919, from a single male plant 
motile antherozoids were obtained. At this time, a number of 
preparations were made by first inverting a slide with a drop 
of water containing the free-swimming antherozoids over the 
fumes of a I per cent osmic acid solution. The preparation 
was then exposed to the air, and as soon as the water was 
evaporated, the slide was stained with a dilute gentian violet 
solution. By this method it was easy to stain the cilia and the 
different parts of the body of the antherozoid. Good prepara- 
tions were also obtained with the acid-fuchsin and safranin 
combination.*. 

The antherozoid of Riccardia pinguis (Fic. 1) is very large 
as compared with that of other liverworts. The accompanying 
drawing of the antherozoid of Marchantia polymorpha L. (Fic. 
2), represented by the same magnification as the antherozoid 
of the Riccardia, shows the great difference in size between the 
antherozoids of the two species and also that the cilia are of 
equal length and attached to the same point of the body of the 
antherozoid. 


*See Steil, Staining the antherozoid of the fern. Bot. Gaz. 65: 562. f. 1. 
1918. 


[The BuLLetin for May (50: 159-196. pl. 8) was issued May 25, 1923.] 
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The major portion of the body consists of a long rod-like 
homogeneous-staining nucleus extending to almost the posterior 
part of the body, where it gradually tapers to a point. The 
extreme posterior portion consists of a cytoplasmic structure 

which also tapers to a sharp 
ri point. This is the vesicle which 
usually becomes more densely 
stained than the remainder of 
the cytoplasmic portions. A 
cytoplasmic band or filament 
extends from the vesicle for some 
distance towards the anterior 
end where it becomes gradually 
narrower. It was difficult to 
determine its forward limit. A 
study of spermatogenesis al- 
ready begun will, no doubt, aid 
in deciding this doubtful point. 
At the anterior end of the 
body are attached the cilia; one 
a short distance from the end, 
and the other some distance 
farther back. The cilia are of 
unequal length, the posterior 
one being considerably longer 
than the other. The fact that 
the cilia are attached at differ- 
ent points and are of unequal 
length is of interest, since in 
these two respects the anthero- 
zoids of Riccardia pinguis seem 
to be unique among the arche- 
goniates. 

The anterior end of the body 
of the antherozoid, extending 
forward from the point where the longer cilium is attached, 
stains less intensely with the gentain violet. It appears, 
therefore, that this portion is at least partially cytoplasmic. A 
darker staining portion at the point of attachment of each cilium 
can always be observed when the antherozoid is not over- 


Fic. 1. An antherozoid of Ric- 
cardia pinguis in the uncoiled condi- 
tion, X 1527. 
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stained. Further studies of the development of the anther- 
ozoid will probably aid in determining the nature of the an- 
terior portion of the antherozoid, including the blepharoplast, 


Fic. 2. An antherozoid 
of Marchantta polymorpha, 
X 1§27. 


which .at an early stage in spermato- 
genesis appears as a small spherical 
body. 

Although no detailed study has been 
made of the manner of swimming of the 
antherozoid, some observations may be 
worthy of mention. When the anther- 
ozoid moves from point to point, it is 
in the form of a funnel, the larger end 
of the funnel being at the anterior end 
(Fic. 3). The antherozoid is constantly 
rotating in the free swimming condition. 
Antherozoids were observed to remain 
motile for more than thirty minutes after 
they had been set free from the anther- 
idia. 


Many more male gametophytes of Riccardia pinguis were 
found in the vicinity of Madison in the spring of 1920, and 


from preparations obtained at this time 
the observations made the previous year 
were confirmed. 

In the spring of 1921, a supply of 
male plants of Riccardia pinguis was 
obtained from Mr. Severin Rapp, of 
Sanford, Florida. Although there were 
some minor morphological differences 
between these male plants and those 
growing in this locality, the antherozoids 
of the two forms were exactly alike. 

For several years Riccardia multifida 
has been found growing on decaying 
wood in the same general region as Ric- 
cardia pinguis. Gemmae were produced 


Fic. 3. An anthero- 
zoid of Riccardia pinguis 
in the free-swimming con- 
dition, X 1527. 


abundantly by these plants, but antheridial branches were at 
no time discovered. Further observations could not be made 
on these plants since the species apparently disappeared from 
this locality where it was once found in abundance. 
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Both Ricccrdia multifida and R. palmata were, however, 
obtained from Mr. Rapp the past spring and some good prepa- 
rations of the antherozoids of both species were obtained. 

The antherozoid of R. palmata (Hedw.) Carruth. is almost 
as large as that of R. pinguis, although the body, as Fic. 4 shows, 
is much smaller in diameter. The cilia resemble those of the 

antherozoid of R. pinguis, being 
unequal in length and attached at 
different points. At the point of 
attachment of each cilium, there 
is an enlargement which becomes 
more intensely stained. The ves- 
icle is somewhat rounded off and 
enlarged at the posterior end. 
There is present, approximately in 
the center of the vesicle, a very 
dense, nearly spherical body, which 
may also be readily observed in the 
living antherozoid. 

The antherozoid of Riccardia 
multifida (L.) S. F. Gray (FIG. 5) is 
much smaller than that of either 
of the other two species described. 
The cilia are, however, similar as 
to differences in length and points 
of attachment. A large body is 
found at the base of each of the 

y cilia. The vesicle resembles that 
Fic. 4. An antherozoid of Of the antherozoid of R. palmata, 
Riccardia palmata, X 1527 but it contains two nearly spherical 
bodies of different sizes; one, the 

smaller and nearer to the posterior end of the nucleus is almost 
homogeneous, the other and larger body is always in contact with 
the first body and is usually somewhat granular. Since the ori- 
gin of these bodies has not been studied during the course of de- 
velopment of the antherozoid in any of the Riccardia species, 
no further statement can at this time be made concerning them. 

When the antherozoids of these two species are set free from 
the antheridia, they are closely coiled in the form of a flat disk. 
As the antherozoid_uncoils, ready for swimming, the body 
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first forms a funnel but after a short interval takes on the 
form of a loosely coiled spiral. The peculiar funnel-like shaped 
of the body is characteristic, as has already been stated, of only 
the free swimming antherozoid of Riccardia pinguis. In this 
respect, the antherozoid of this species suggests that of the 
genus Marsilia. 

Miss Clapp* studied the life his- 

tory of Riccardia pinguis but made 
no detailed study of spermatogenesis. 
In her discussion, she states that her 
observations were confined to anther- 
ozoids which had not yet developed 
tomaturity. Nodifferences in length 
or points of attachment of the cilia 
were observed. 

On account of the peculiar de- 
velopment of the gemmae in some 
of the Riccardia species, such as R. 
multifida, it has been suggested that 
these liverworts might be traced to Fic. 5. An antherozoid of 
algal origin, probably to the Chloro- Riccardia multifida. X 1527. 
phyceae. The nature of the cilia of 
the antherozoid suggests a possible heterokont relationship. 

Although the antherozoids of only three species have been 
studied, it is very likely that these are typical for the genus 
Riccardia. A study of other members of the Jungermanniales 
may result in the discovery of antherozoids similar to those 
here reported. 

The writer wishes to thank Dr. A. M. Showalter of the 
Department of Botany, University of Wisconsin, and Mr. 
Severin Rapp of Sanford, Florida, for assistance in obtaining 
material, and Dr. A. W. Evans and Miss Caroline Haynes 
for identifying some of the specimens. 


MARQUETTE UNIVERSITY, 
MILWAUKEE, WISCONSIN 


* The life history of Aneura pinguis. Bot. Gaz. 54: 177-193. pl. 9-12. 1912. 
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Two new composites from Florida 
S. F. BLAKE 
(WITH PLATE 9) 


Lacinaria Ohlingerae Blake, sp. nov. 


Perennial, 60-90 cm. high, the stem puberulous; leaves very 
numerous, linear, I-2 mm. wide, punctate, glabrous; heads 
large, about 2.5 cm. high, about 25-flowered, turbinate, racemose 
or cymose-panicled; involucre 1.5-2 cm. high, the phyllaries 
rounded or the innermost obtuse, punctate, appressed, herba- 
ceous with narrow, scarious, purplish, ciliolate margins; achenes 
densely pubescent, 7-9 mm. long; pappus bristles finely plumose 
under a lens. . 

Root tuberous-thickened, sometimes 3-lobed, 2.5-4.5 cm. 
long, about 1 cm. thick; stems I-3 or more, slender, erect, 
60-90 cm. high, rather densely incurved-puberulous, gland- 
dotted, simple or cymosely branched in the inflorescence, very 
leafy; leaves all narrowly linear, gradually decreasing in size 
above, I-5.5 cm. long, I-2 mm. wide, acute or acutish, callous- 
tipped, sessile, thick, 1-nerved, often twisted, densely punctate, 
glabrous; heads mostly 8 to 18, racemose on bracteolate pedicels 
0.5-5 cm. long, or cymose-panicled on elongate erect 1 to 7- 
headed peduncles; involucre turbinate or in fruit turbinate- 
subglobose, about 7-seriate, graduate, 1.5-2 cm. high, the 
outermost phyllaries small, suborbicular, rather loose, the 
others oval or obovate to cuneate-oblong, 2-5 mm. wide, 
broadly rounded or the innermost obtuse, not mucronulate, 
appressed, all herbaceous, densely punctate, essentially glabrous 
dorsally, with narrow, scarious, usually purplish, ciliolate 
margins; disk 2.2-2.5 cm. high, 22-25-flowered; corollas rose- 
purple, 1.4-2 cm. long, sessile-glandular, the tube and throat 
slenderly trumpet-shaped, the teeth ovate, obtusish, 4-veined, 
5.5 mm. long, 2.5 mm. wide (limb in flower 1-1.1 cm. wide); 
achenes narrowly obconic, 10-ribbed, 7-9 mm. long, densely 
and griseously spreading-pilosulous, gland-dotted between the 
ribs; pappus bristles numerous, 2-seriate, finely plumose, 
whitish, 1.5 cm. long; anther appendages very small. 
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Type in the U. S. National Herbarium, No. 1,116,795, 
collected in scrub formation nine miles southeast of Frostproof, 
Polk County, Florida, November 1, 1922, by Mrs. F. E. Ohlinger, 
Duplicates in the Gray Herbarium and the herbarium of the 
New York Botanical Garden. 

Ample material of this beautiful plant has been received 
through Mr. F. L. Lewton from the collector, Mrs. F. E. Ohlinger 
of Frostproof, Florida. The species is nearest L. scariosa (L.) 
Hill, but differs markedly in its uniformly very narrowly linear 
leaves, as well as in its larger heads and much larger corollas 
and achenes. The nodding of some of the heads shown in the 
plate, which is drawn from a photograph of the type specimen, 
is undoubtedly due to the fact that the stem was bent backwards 
in growth. The narrowly linear obtusish style branches are 
11 mm. long, the decidedly unequal stigmatic lines only about 
4 mm. long. The minutely emarginate anther tips are about 
0.2 mm. long. 


Flaveria pinetorum Blake, sp. nov. 


Glabrous perennial; leaves narrowly linear, 3-7.8 cm. long, 
0.5-2 mm. wide; panicle small, dense, essentially naked; phyl- 
laries 5; receptacle naked; 9 flowers 0-1, 8 9—12; disk corollas 
about 3. mm. long, subglandular-puberulous; achenes equal, 
I-1.4 mm. long. 

Slender perennial, the root short, about 5 mm. thick, the 
stems few or solitary, ascending or erectish, sometimes decumbent 
and rooting below, 20-40 cm. long, simple below the inflorescence, 
glabrous except for the puberulous inflorescence ; lower internodes 
2-13 mm. long, the middle and upper 3-6 cm. long; leaves 
opposite, connate at base, narrowly linear or very narrowly 
oblanceolate-linear, 3-7.8 cm. long, 0.5-2 mm. wide, acutish, 
entire or obscurely denticulate above, fleshy, 1-nerved, erect or 
the lower usually reflexed; heads rather numerous, 4 mm. high, 
in a small ternately divided cymose panicle 1.5—5.5 cm. wide, 
the. bracts linear-subulate, 7 mm. long or less, the pedicels 
about 1 mm. long or less; phyllaries 5, sometimes with 1-3 
small bractlets at base, equal, oval-oblong, 4 mm. long, obtuse 
or rounded, carinate, about 6-nerved, glabrous; receptacle 
small, flattish, naked; ligule usually 0, sometimes 1, yellow, the 
tube 1 mm. long, the lamina obovate-elliptic, subentire, 6-veined, 
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reflexed, 3 mm. long, 1 mm. wide; disk corollas 9-12, yellow, 
puberulous with subglandular hairs, 2.8-3.2 mm. long (tube 
1-1.2 mm. long, throat cylindric below, funnelform-campanulate 
above, 1.5 mm. long, teeth 5 or sometimes 4, ovate, 0.5 mm. 
long); achenes all alike, blackish, glabrous, 1-1.4 mm. long. 

Type in the U. S. National Herbarium, No. 1,028,688, 
collected in moist pineland, vicinity of Fort Myers, Lee County, 
Florida, December 14, 1919, by Paul C. Standley (No. 18909). 

ADDITIONAL SPECIMEN EXAMINED :— 

FLoripA: Low pinelands, Alva, Lee County, Nov. 25, 1917, 
Mary E. Francis 156. 

The nearest relative of this species, both geographically and 
systematically, is Flaveria floridana J. R. Johnston, a stout 
annual 5-10 dm. high, with broader leaves, leafy-bracted 
inflorescence, and glabrous disk-corollas. The only other 
species which might be confused with it, F. linearis Lag., which 
also occurs in Florida, is taller and has only “‘2’’—7 disk flowers. 

Another plant, Standley 12859, from the type locality, may 
be referable to this species, but is decidedly abnormal. The 
stout stem is woody, with grayish exfoliating bark. The late 
heads are about 18-flowered, and bear 6 or 7 pales, similar to 
the phyllaries, on the outer edge of the receptacle inside the 
outermost series of flowers. 
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Explanation of plate 8 


LACINARIA OHLINGERAE Blake 


Type, about % natural size. 

Corolla, about natural size. 

Corolla lobes, about X 2. 

Achene, about natural size. 

Portion of pappus bristle, about x 10, 
Stamens, about X 8. 
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The taxonomic and morphologic status of 
Ophioglossum Alleni Lesquereux 


ArtHUR HOLLICK 


(WITH PLATES 10-12) 


About fifty years ago Lesquereux described, without any 
accompanying illustration, an imperfect fossil plant specimen 
from the Miocene Tertiary shales of Florissant, Colorado, under 
the name Ophioglossum Alleni.* The description was as follows: 


Leaf, elliptical, narrowed by a curve to the acute base; shorter and broader 
than in O. vulgatum L., of our time, with the same areolation. 

The leaf is about 3 cent. long (point broken), a little more than 2 cent. 
broad, marked in the middle by the remnant of a fruiting pedicel 


Subsequently the same author redescribed and figured the 
specimen under the name Salvinia Alleni,{ and remarked: 
“By its form, its areolation, its size, all its characters, indeed, 
it is remarkably similar to Salvinia reticulata Heer.""t His 
amended description was as follows: 


Leaves oval, rounded in narrowing to the base; lateral veins, none 
visible, areolae large, irregularly square or equilateral, inordinately distrib- 
uted. 

Leaf about three and a half centimeters long, twenty-two millimeters 
broad, of a thin substance, with a thick middle nerve and irregularly quadrate 
meshes, formed of very distinct black nervilles, the primary ones more or 
less in right angle to the middle nefve, with oblique, generally parallel vein- 
lets between them 


Later he listed and figured two other, more perfect specimens,§ 
with the following brief comment: 


The species is common and has been obtained in large well-preserved 
specimens by the different collectors. The leaves are merely variable in size, 
obtuse or slightly emarginate at the apex, topped by the point of the ex- 
current nerve. 


* U.S. Geol. Survey Terr., Sixth Ann. Rept. 1872: 371. 1873. 

t U.S. Geol. Survey Terr. Rept. vol. 7 (The Tertiary Flora): 65. pl. 5, f. 11. 
1878. Reproduced on PLATE 10, FIG. I. 

} Flora Tertiaria Helvetiae 3: 156. pl. 145, f. 16. 1859. Reproduced on 
PLATE 10, FIG. 4. 

§ U. S. Geol. Survey Terr. Rept. vol. 8 (The Cretaceous and Tertiary 
Floras): 136. pl. 21, f. 10, 11. 1883. Reproduced on PLATE 10, FIGS. 2, 3. 
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In 1894 I had occasion to examine the figures and descriptions 
of this and other fossil species described under, or referred to, 
the genus Salvinia, and in a paper on the subject I referred 
Lesquereux’ species to the genus 7 mesipteris* and incidentally 
compared it with Salvinia reticulata (Ettingshausen) Heer, 
above mentioned, which Heer had suggested was, apparently, 
specifically identical with a fragmentary leaf or pod originally 
described by Ettingshausen under the genus Dalbergia;t but 
the resemblance to a pod did not impress me at the time. 

In 1913, Professor T. D. A. Cockerell,f in a discussion of the 
fauna and flora of the shales in which the species was originally 
discovered and from which the specimens subsequently collected 
were obtained, remarked: 

The so-called Tmesipteris alleni (Lx.) Hollick, although common, can 
not be referred to any genus known to those who have examined it. It has 
nothing whatever to do with Tmesipteris, nor does it belong to Salvinia or 


Ophioglossum, as placed by Lesquereux. It may be known for the present 
as Carpolithes alleni (Lx.). 


Thus it was given its fourth generic appellation—one that 
suggested similarity in appearance to a carpel or capsule or 
pod-like organism of some kind. 

In 1919 Florin,§ in a paper on fossil Salvinias, expressed an 
opinion similar to that expressed by Cockerell—to the effect 
that the taxonomic status of Lesquereux’ species was too un- 
certain to warrant its reference to any well-defined genus—and 
relegated it to the comprehensive fossil genus Phyllites, under the 
name P. alleni (Lesquereux) Florin (loc. cit. p. 254). The fifth 
generic name was thus applied in confection with the species—a 
name, apparently, meant to indicate that the author intended to 
suggest that it probably represented a foliar organ. 


* Fossil Salvinias, including description of a new species. Bull. Torrey 
Club 21: 253-257. pl. 205. 1894. 

t Dalbergia reticulata Ettingshausen, Beitrag zur Kenntniss der Fossilen 
Flora von Tokay. Sitzb. K. Akad. Wiss. [Wien.] Math.-Naturwiss. Cl. 11¢: 
813. pl. 4,f.5. 1853. Reproduced on PLATE 10. FIG. 5. 

tThe Fauna of the Florissant (Colorado) Shales. Am. Jour. Sci. 36: 
498-500. 1913. 

§ Eine Uebersicht der Fossilen Salvinia-Arten, mit besonderer Beriick- 
sichtigung eines Fundes von Salvinia Formosa Heer in Tertiir Japans. Bull. 
Geol. Inst. Upsala 16: 249-260. pl. rz. 1919. 
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Recently Professor Cockerell* called attention to the fact that, 
in connection with certain specimens of the species, there 
could be detected a peculiar protuberance or body, apparently 
attached to the midrib, near the middle, in regard to one of 
which he remarked (loc. cit. pp. 211-212): 

It looks like a small berry, with the contents extruded. . . Probablythe 


riddle would never have been solved but for the discovery of a younger 
specimen . . . This. . . shows that we have to do neither with a 
leaf, frond nor pod, but with a cladode. Attached to the midrib is an indis- 
tinct mass, presumably a thin bract, upon which can be seen a dark object 
° which seems to agree very closely with the flower of Ruscus 
The genus Ruscus [has] . . . lanceolate to ovate sharply pointed chadeden 
At first sight the venation seems quite different from that of the 
Besail, but if we imagine the Ruscus cladode broadened and abbreviated until the 
principal veins are nearly or quite transverse instead of longitudinal, the cor- 


respondence is exact.t 

Based upon this course of reasoning a new genus was evolved, 
and Lesquereux’ multi-generic species became Brachyruscus 
Allent (Lesquereux) Cockerell (loc. cit. p. 212)—the sixth 
binomial under which it was described and discus-ed. Inciden- 
tally it may also be noted that this last change of name definitely 
transferred the species from the Pteridophyta to the Spermato- 
phyta and changed it from a frond, a leaf, or a fruit to a cladode. 
The question whether or not this last change of name should 
be accepted as the final word in regard to its probable taxonomic 
and morphologic status did not, however, appear to be answered 
conclusively or satisfactorily, based as it was on a frank appeal 
to the imagination to supply the necessary evidence. Also 
the naively worded footnote on page 212 appeared to be more 
or less of the nature of a challenge. In any event the statements 
and conclusions set forth in the paper certainly called for a 
critical examination of all of the available facts and their faithful 
presentation, without any attempt to connect them with any 
preconceived theory and without any appeal to the imagination 
to supply any features in the specimens that might be poorly 
preserved or lacking. 

During a recent visit to the United States National Museum 
I was enabled to examine some fifty specimens of the species in 


* A new genus of fossil Liliaceae. Bull, Torrey Club 49: 211-213. f. J. 
1922. 
t The italicising is mine. 
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question, all of them from the type locality at Florissant, 
Colorado. Among these I had no difficulty in finding a dozen 
or more that showed, either distinctly or indistinctly, the 
presence of some kind of a body, as described by Professor 
Cockerell. Nine were selected for illustrating the critical char- 
acters, all of which were photographed and are reproduced, 
natural size, on PLATE 10, FIGS. 6-11, and on PLATE I1, FIGS. I-3; 
and the latter three were also enlarged so as to show the char- 
acters more clearly. The three enlargments are reproduced 
on PLATE II, FIGS. ta~3a. The salient characters that they 
may be seen to reveal are: (1) a system of reticulate nervation, 
with the nerves of uniform rank throughout; and (2) either an 
indistinct thickening or a well defined, flattened spheroidal 
body (occasionally two), located toward the middle of the 
foliaceous organ. 

The general appearance of the specimens, however, strongly 
suggests that they represent a flattened pod, or a detached 
carpel of a pod, rather than a foliaceous organ, to which are 
attached either immature, or imperfect, or mature and perfect 
seeds. In certain of the specimens, as in those represented on 
PLATE I1, FIGS. I, 1a, and 3, 3a, the seedlike bodies are appar- 
ently in the superior position and are impressed on the exposed 
surface of the specimens. In others, as represented on PLATE 
II, FIGS. 2, 2a, they appear to occupy the inferior position and 
are more or less masked by the overlying tissue. The superior 
position is also indicated in the specimens depicted on PLATE 
10, FIGS. 10, 11, and the inferior position in Fics. 6-9 on the 
same plate. The latter figures also appear to represent more or 
less immature or imperfect specimens; and in the specimen 
represented by Fic. 8 the overlying tissue near the middle was 
carefully chipped away from what appeared to be some kind 
of a body beneath, but nothing was revealed except some 
obscurely defined ridge and furrow markings that appear to repre- 
sent a slight thickening or expansion of the median nerve or rib. 

On PLATE 12, FIG. I, is shown a pressed capsule of Staphylea 
trifolia Linnaeus, and in Fic. 2 the exterior of a detached carpel 
of Koelreuteria bipinnata Franchet. In each may be seen the 
surface inequalities due to the underlying seeds. Fic. 3 repre- 
sents the exterior of a carpel of Koelreuteria paniculata Laxman; 
Fic. 4, the interior with seeds attached to the alate expansion 
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of the midrib; Fic. 5, the latter flattened by pressure; Fic. 6, 
the same with seeds detached. Fic. 7 is a reproduction of 
Cockerell’s figures illustrating his description of Brachyruscus, 
and Fic. 8, a drawing of a cladode of Ruscus aculeatus Linnaeus, 
with infloresence attached. A comparison between the last 
two figures hardly seems to suggest, even with the assistance 
of an earnest effort of the imagination, that there could be any 
near relationship between the specimens that they represent; 
and, in any event, it is evident that, if the description and 
figures of Brachyruscus correctly describe and depict the speci- 
men selected by the author as the type of the genus, Brachy- 
ruscus Allent Cockerell can not possitly be either congeneric 
or morphologically identical with Ophioglossum Alleni Les- 
quereux. The author has, however, provided for this contingency 
to a certain extent, in the footnote previously mentioned, 
which should be read in this connection. 

Incidentally, on PLATE 12, FIG. 9, is a drawing of a bract of 
Dobinia vulgaris Hamilton, showing the character of the nerva- 
tion and a fructification attached to the midvein, in order that 
it may perhaps be recognized and accepted, in preference to 
the cladode of Ruscus, as the morophological equivalent and 
a possible family relative of Brachyruscus. 

In view of the facts here presented if anyone should deem it 
necessary to coin a seventh generic name for Ophioglossum Alleni, 
based upon its resemblance to capsules or carpels of species of 
certain genera included in the Staphyleaceae and Sapindaceae, 
the responsibility will rest on him, not on me. The already 
established name, which is descriptive of what the species appears 
to morphologically simulate and which is therefore properly ap- 
plicable, is Carpolithes Alleni (Lesquereux) Cockerell. 


Explanation of plates 10-12 


PLATE 10 


SaLvinta ALLENI (Lesquereux) Lesquereux 
[= Ophioglossum Alleni Lesquereux] 


Fic. 1. U.S. Geol. Survey Terr. Rept. Vol. 7 (The Tertiary Flora): pi. 
5. f. 11. 1878. 

Fic. 2. Idem. Vol. 8 (The Cretaceous and Tertiary Floras): pi. 27, f. 
10. 1883. 

Fic. 3. Idem. f. 71. 
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SALVINIA RETICULATA (Ettinghausen) Heer 
Fic. 3. Flora Tertiaria Helvetiae 3: pl. 145, f. 16. 1859. 
DALBERGIA RETICULATA Ettinghausen 
Fic. 5. Sitzb. K. Akad. Wiss. [Wien] Math.-Naturwiss. Cl. 11¢: pl. 4, 
SALVINIA ALLENI (Lesquereux) Lesquereux 
Reproductions of photographs, natural size, of specimens from the type 
locality at Florissant, Colorado. 
Fic. 6. Showing indications of immature or imperfectly developed 
fructification. U.S. Nat. Mus. No. 36693. 
Fic. 7. Idem. U.S. Nat. Mus. No. 36690. 
Fic. 8. Idem., with overlying tissue removed. U.S. Nat. Mus. No. 
36692. 
Fic. 9. Showing indications of more maturely developed fructification. 
U. S. Nat. Mus. No. 36694. 
Fic. 10. Showing mature fructification. U.S. Nat. Mus. No. 36691. 
Fic. 11. Idem. U.S. Nat. Mus. No. 36688. 


PLATE II 


SALVINIA ALLENI (Lesquereux) Lesquereux 

Reproductions of photographs of specimens from the type locality at 
Florissant, Colorado, showing mature fructifications. 

Fic. 1. Natural size. U.S. Nat. Mus. No. 36695. 

Fic. ta. Same specimen, X 2. 

Fic. 2. Natural size, U.S. Nat. Mus. No. 36689. 

Fic. 2a. Same specimen, X 2. 

Fic. 3. Natural size. U.S. Nat. Mus. No. 50277. 

Fig. 3a. Same specimen, X 2. 


PLATE 12 


STAPHYLEA TRIFOLIA Linnaeus : 

Fic. 1. Capsule, natural size, compressed, showing inequalities due 
to included seeds; distal end upward. From a specimen in the herbarium of 
the New York Botanical Garden, collected at Knoxville, Tennessee, in 
April, 1878, by Albert Ruth, No. 358. 

KOELREUTERIA BIPINNATA Franchet 
Fic. 2. Carpel, natural size, compressed, showing outer surface with 


inequalities due to included seed; distal end downward. From a specimen in 
the herbarium of the New York Botanical Garden, collected in Central 


China, 1885-88, by Angust Henry, No. 7591. 


KOELREUTERIA PANICULATA Laxman 
Carpel, natural size, under varied conditions; distal ends downward 
From a tree in the grounds of the U. S. Department of Agriculture, Washington. 
D. C., collected in August, 1922, by Arthur Hollick. 
Fic. 3. Outer surface. 
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Fic. 4. Inner surface, with seeds attached to a late expansion of the 
midrib. 

Fic. 5. Same, flattened by pressure. 

Fic. 6. Same, with seeds detached. 


Bracuyruscus ALLENI (Lesquereux) Cockerell 
Fic. 7. Bull. Torrey Club 49: f. 73, A-D. 1922. 


Ruscus ACULEATUS Linnaeus 
Fic. 8. Cladode, natural size, upper surface, showing inflorescence 
attached to the median nerve; distal end upward. From a cultivated specimen 
in the herbarium of the New York Botanical Garden, collected at Montpellier, 
France. 
DoBINEA VULGARIS Hamilton 


Fic. 9. Bract, natural size, upper surface, showing fructification; 
distal end upward. From a specimen in the herbarium of the New York 
Botanical Garden, collected in Nepal, India, probably in 1821, by Nathaniel 
Wallich. 
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A note on Penstemon Stephensi 
T. S. BRANDEGEE 


The reduction of Penstemon Stephensi Brandegee to a variety 
of P. Clevelandi Gray has recently been made*, with the mention 
of a few points of difference and the neglect of an important 
character, the color of the flowers. P. Stephensi is a purple- 
flowered and P. Clevelandi a_ scarlet-flowered penstemon. 
Having seen both species alive and growing, I am certain that 
they have very differently colored flowers and that P. Stephensi 
with its light purple corolla can not represent a color-form of 
the scarlet P. Clevelandi. When a scarlet-flowered species as- 
sumes a color-form the flowers become yellow. Some fine 
specimens of the scarlet-flowered P. centhranthifolius Benth., 
with yellow flowers, grow along the road between Coalinga and 
Paso Robles, California. 


*See Munz & Johnston, Bull. Torrey Club 49: 41. 1922. 
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Two new plants from Colorado 


Gro. E. OsTERHOUT 


Draba alpicola sp. nov. 


A small many-stemmed, perennial, alpine Draba; the 
root-stock much branched, the stems 2-4 cm. high, hispidly 
pubescent, very slender, carrying one or two leaves, these 5-8 
mm. long, scant 2 mm. wide, sessile by a narrow base; root 
leaves many, oblanceolate, or narrowly spatulate, widest near 
the top, 1.5 cm. long, about 2 mm. wide near the top, hispid 
ciliate on the edges, a few similar hairs on the surfaces but no 
fine pubescence; the inflorescence congested at the ends of the 
stems, consisting of three to six flowers on pedicels 2-4 mm. long; 
the sepals ovate, hispid, 2 mm. long, 1 mm. wide; the petals 
white nearly 4 mm. long, 2 mm. wide at the top, narrowed to 
a claw; the silique 3-4 mm. long, 2 mm. wide; the style 1 mm. 
long. 


The only specimens I have of this Draba were collected 
July 22, 1903, No. 2842, on the mountains of Estes Park, 
Larimer County, on the range beyond “‘Windy Gulch.” From 
the fact that it had a moss clinging about the roots it is very 
likely that it grew in the shade and shelter of rocks, probably 
on the western rim of the mountain, where it slopes toward the 
canyon of the Thompson River. A portion of the type specimen 
is in the herbarium of the University of Wyoming. 


Oreocarya stricta sp. nov. 


Perennial, the stem usually single though occasionally two 
or three from a tap-root, with a cluster of oblanceolate leaves 
2-3 cm. long and 1.5-2.5 mm. wide, at the base; the stem 1.5-2.5 
dm. long, strict and upright, without branches, hispid with 
squarrose translucent hairs 2 mm. long, leafy, the leaves alter- 
nate, oblanceolate, similar to the basal ones, all of them hispid 
with coarse hairs and a finer pubescence beneath ; the upper third 
of the stem bearing the racemose inflorescence, the peduncles 
very short, the upper of two to four flowers and about 1 cm. 
long, more crowded at the top of the stem; the calyx 4-5 mm. 
long, becoming 6-8 mm. long in fruit, the lobes narrowly lanceo- 
late, with a midrib, hispid like the leaves; the corolla the length 
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of the calyx, white with a yellow eye (?), the tube and the limb 
about equal; nutlets four, margined, narrowly ovate or elliptical, 
rugose on the back, 3.5 mm. long, about 2 mm. wide. 

This is a rather slender and upright Oreocarya, with a cluster 
of leaves at the base. In the dried specimens the corolla appears 
to have a yellow eye. The nutlets are wrinkled somewhat like 
those of O. virgata (Porter) Greene, but the two plants, in other 
ways, have almost no similarity. It was collected June 21, 1922, 
No. 6195, on a stony hill, some distance south of the Yampa or 
Bear River, in Moffat County, along the ‘‘ Victory Highway.” 
The country is dry, broken, and desert-like. 
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INDEX TO AMERICAN BOTANICAL LITERATURE 
1920-1922 


The aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material; the word 
America being used in the broadest sense. 

Reviews, and papers that relate exclusively to foresty, agriculture, horti- 
culture, manufactured products of vegetable origin, or laboratory methods 
are not included, and no attempt is made to index the literature of bacteriology. 
An occasional exception is made in favor of some paper appearing in an Ameri- 
can periodical which is devoted wholly to botany. Reprints are not mentioned 
unless they differ from the original in some important particular. If users 
of the Index will call the attention of the editor to errors or omissions, their 
kindness will be appreciated. 

This Index is reprinted monthly on cards, and furnished in this form to 
subscribers at the rate of three cents for each card. Selections of cards are 
not permitted; each subscriber must take all cards published during the term 
of his subscription. Correspondence relating to the card issue should be 
addressed to the Treasurer of the Torrey Botanical Club. 


Horne, W. T. A phomosis in grape fruit from the Isle of Pines, 
Wiest] I[ndies], with notes on Diplodia natalensis. Phyto- 
pathology 12: 414-418. pl. 26, 27 +f. 1. 17 O 1922. 


Hovey, E. O. A tree fern of Middle Devonian time. Nat. 
Hist. 22: 458-460. O 1922. 


Howard, N. O. The control of sap-stain, mold and incipient 
decay in green wood with special reference to valuable 
stock. U.S. Dept. Agr. Bull. 1037: 1-55. f. 7-26. 19 Au 
1922. 


Howe, M.A. Two new Lithothamnieae, calcareous Algae, from 
the lower Miocene of Trinidad, British West Indies. Proc. 
U.S. Nat. Mus. 62: 1-3. pl. 1-4. 1922. 


Howe, M A., & Hollick, A. A new American fossil hepatic. 
Bull. Torrey Club 49: 207-210. f. zr. 10 Au 1922. 


Jungermanniopsis, gen. nov. 


Howe, T.D. A preliminary notice concerning the development 
of the embryo-sac in Grindelia squarrosa (Pursh) Dunal. 
Proc. Nebraska Acad. Sci. 5: 116. 1922. 
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Howell, A. B. Agencies which govern the distribution of life. 
Am. Nat. 56: 428-438. O 1922. 


Hursh, C. R. The relation of temperature and hydrogen-ion 
concentration to uredinio-spore germination of biologic 
forms of stem rust of wheat. Phytopathology 12: 353- 
361. f. 1-7. 11S 1922. 


Hyde, K. C. Anatomy of a gall on Populus trichocarpa. Bot. 
Gaz. 74: 186-196. pl. 6. 16 O 1922. 


Hylander, C. J. A preliminary report on the desmids of Con- 
necticut (cont.). Rhodora 24: 213-224, 236-241. 1922. 


Ikeno, S. Studies on the genetics of flower-colors in Portulaca 
grandiflora. Jour. Coll. Agr. Tokyo 8: 93-133. pl. 2. 5 N 
1921. 


Illick, J. S. The beeches. Am. For. 28: 546-551. S 1922. 
[Illust.] 


Illick, J. S. Department of Forestry makes white pine survey 
of northeastern Pennsylvania. For. Leaves 18: 179~-181. 
D 1922. 


Inman,O.L. Calamagrostis canadensis and some related species. 
Rhodora 24: 142-144. 6S 1922. 


Irwin, M. & Weinstein, M. Comparative studies on respiration 
—XXI. Acid formation and decreased production of CO, 
due to ethyl alcohol. Am. Jour. Bot. 9: 277-282. f. 1, 2. 
12 Jl 1922. 


Iyengar, M. O. P., & Narasimhan, M. J. A new species of 
Schizonella. Phytopathology 12: 435-438. f. 1-4. 17 O 
1922. 

Schizonella colemani, sp. nov., from India. 


Jackson, B.D. Two catalogues. Jour. Bot. 60: 334, 335. N 
1922. 
One is a catalogue of plants from P. Kalm. 


Janchen, E. Bemerkungen zu der Cistaceen-Gattung Cro- 
canthemum. Od6cster. Bot. Zeitschr. 71: 266-270. D 1922. 
Includes C. stipulatum, sp. nov., from Texas, 
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Johnson, J. The relation of air temperature to the mosaic 
disease of potatoes and other plants. Phytopathology 12: 


438-441. f. 1. 17 O 1922. 


Johnston, E.S. Moisture content of peach buds in relation to 
temperature evaluations. Bot. Gaz. 74: 314-319. f. I, 2. 
23 N 1922. 


Johnston, I. M. Undescribed plants from Baja California. 
Univ. California Publ. Bot. 7: 437-446. 7 Au 1922. 


Contains new species in Ephedra (1), Stenophyllus (1), Euphorbia (3), 
Securinega (1), Cryptantha (1), and Houstonia (1). 


Jones, D. F. Selective fertilization and the rate of pollen-tube 
growth. Biol. Bull. 43: 167-174. f. z, 2. S 1922. 


Jones, L. R., McKinney H. H., & Fellows, H. The influence of 
soil temperature on potato scab. Agr. Exp. Sta. Univ. 
Wisconsin Bull. 53: 1-35. pl. 1-5 +f. 1-9. Jl 1922. 


Jones, L. R., & Tisdale, W.B. The influence of soil temperature 
upon the development of flax wilt. Phytopathology 12: 
409-413. f. 7. 17 O 1922. 


Jurica, H.S. A morphological study of the Umbelliferae. Bot. 
Gaz. 74: 292-307. pl. 13, 14. 23 N 1922. 


Karper, R. E. Compound fruits in the peach resulting from 
multiple pistils. Jour. Hered. 12: 403-406. f. g-1r. 15 
Ap 1922. 


Kauffman, C. H., & Kerber, H. M. A study of the white 
heart-rot of locust, caused by Trametes robiniophila. Am. 
Jour. 9: Bot. 493-508. f. 1-3. 27 N 1922. 


Kelley, A. P. Plant indicators of soil types. Soil Sci. 13: 411- 
423. Je 1922. 

Kempton, J. H. Linkage between brachysm and adherence in 
maize. Am. Nat. 56: 461-464. O 1922. 


Kempton, J. H. Waxy endosperm in Coix and Sorghum. 
Jour. Hered. 12: 396-400. f. 6. 15 Ap 1922. 


Kennard, F. H. Moulds and bacteria on egg collections. 
Auk 38: 345-356. Jl 1921. 
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Kennedy, P. B. Identification and control of California weeds, 
Bull. Dept. Agr. California 11: 11-18. JI 1922. 


Kirchner, O. V. Zur Selbstbestaubung der Orchidaceen. Ber. 
Deutsch. Bot. Ges. 40: 317-321. 1922. 


Kirkwood, J. E. Forest distribution in the northern Rocky 
Mountains. Univ. Montana Bull. 247: 1-180.,f. 1-45. Je 
1922. 


Kittredge, E.M. Osmunda Claytoniana forma Mackiana. Am. 
Fern Jour. 12: 53-57. pl. 3,4. 11S 1922. 


Klaphaak, P. J. & Bartlett, H. H. A preliminary notice of 
genetical studies of resistance to mildew in Oenothera. Am. 
Jour. Bot. 9: 446-458. 20 O 1922. 


Kneucker, A. Hans Freiherr von Tiirckheim. Allg. Bot. 
Zeitschr. 24: 33-36. 1 Au 1922. 


Knowlton, C. H., & Deane, W. Reports on the flora of the 
Boston district,—XXXVI._ Ericaceae. Rhodora 44: 152- 
156. 11 S 1922. 


Knowlton, F. H. The Laramie flora of the Denver basin. U. 
S. Geol. Surv. Professional Paper 130: 1-175. pl. 1-28. 
1922. 


With a review of the Laramie problem. Includes many new species. 


Korstian, C. F., & Baker, F.S. Is Douglas fir replacing western 
yellow pine in central Idaho? Jour. For. 20: 755-764. N 
1922. 

Kraebel, C. J. Report on experimental forest planting at high 
altitudes of Maui and Hawaii. Hawaiian For. & Agr. 19: 
151-158. pl. 1-4. Jl 1922. 


Kranzlin, Orchidaceae—-Monandrae. Tribus Oncidiinae— 
Odontoglosseae II. Pflanzenreich IV. 50: 1-344. f. 1-29. 
1922. 


Include; new species in Cyrtochilum (9), Oncidium (54), Leochilus 
(2) Sigmatostalix (9), Cryptarrhena (1). 


Krause, K. Contribuicaéo ao conhecimento das Loranthaceae 
do Brazil meridional. Anex. Mem. Inst. Butantan [Brazil] 
Secc. Bot. 1°: 85-92, 97. pl. 20. N 1922. 
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La Rue, C. D. Lightning injury to Hevea brasiliensis. Phyto- 
pathology 12: 386-389. 11 S 1922. 


La Rue, C. D. The results of selection within pure lines of 
Pestalozzia Guepini Desm. Genetics 7: 142-201. f. I-10. 
Mr 1922. 


Lehman, S. G. Pod and stem blight of the soybean. Jour. 
Elisha Mitchell Soc. 38: 13. S 1922. 


Leonian, L. H. Stem and friut blight of peppers caused by 
Phytophthora Capsici sp. nov. Phytopathology 12: 401- 
408. f. 7, 2. 17 O 1922. 


Levine, M. The origin and development of lamellae in Agaricus 
campestris and in certain species of Coprinus. Am. Jour. 
Bot. 9: 509-533. pl. 28-35. 27 N 1922. 


Lipman, C. B., & Taylor, J. K. Proof of the power of the wheat 
plant to fix atmospheric nitrogen. Science I]. 56: 605, 606. 
44 N 1922. 


Long, B. Sonchus uliginosus occurring in the Philadelphia area. 
Torreya 22: 91-98. D 1922. 


Long, C. A. E. Notable additions to the flora of Knox Co., 
Maine. Rhodora 24: 181-183. 27 S. 1922. 


Lyon, H. L. Hawaiian forests. Hawaiian For. & Agr. 19: 
159-162. Jl 1922. 


MacInnes, J. The growth of the wheat-scab organism in re- 
lation to hydrogen-ion concentration. Phytopathology 12: 
290-294. f. 7. 12 Au 1922. 


Mackenzie, K. K. The records for Limnobium Spongia in the 
northern United States. Torreya 42: 102-104. D 1922. 


Mackenzie, K. K. Viburnum cassinoides. Addisonia 7: 17. pl. 
233. 25 S 1922. 


Maldonado, A. & E. Contribucion al estudio de los productos 
vegetales que se encuentran en los ‘restos de cocina” 
precolombinos de Tambo Inga. [Peru]. Arch. Asoc. 
Peruana Prog. Cien. 1: 118-130. pl. 13-19. 1921. 
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Malme, G. O. A: N. Die Juncazeen der zweiten Regnellschen 
Reise. Arkiv Bot. 18*: 1-6. 8 Au 1922. 


Maneval, W.E. Germination of teliospores of rusts at Columbia, 
Missouri. Phytopathology 12: 471-488. 5 D 1922. 


Matsumato, T. Some experiments with azuki-bean mosaic. 
Phytopathology 12: 295-297. 12 Au 1922. 


Mattoon, W. R. Longleaf pine. U.S. Dept. Agr. Bull. 1061: 
1-50. pl. 1-22 + f. 1-6. 29 Jl 1922. 
Pinus palustris Mill. 


Maxon, W. R. Ferns new to the Cuban flora. Jour. Wash- 
ington Acad. Sci. 12: 437-443. 19 N 1922. 


Includes 4 new species. 


Maxon, W. R. The genus Culcita. Jour. Washington Acad. 
Sci. 12: 454-460. 4 D 1922. 

Maxon, W. R. A new Salvinia from Trinidad. Jour. Wash- 
ington Acad. Sci. 12: 400, 401. 19 O 1922. 


Maxon, W. R. Studies of Tropical American ferns—VII. 
Contr. U. S. Nat. Herb. 24: 33-63. pl. 11-20. 1922. 


Includes Atalopteris, gen. nov., and new species in Alsophila(6) 
Dicranopteris (1), Cheilanthes (2), Polystichum (2), Dryopteris (3). 


Mell, C. D. The early uses of the yaupon. Am. For. 28: 351. 
S 1922. 
Ilex vomitoria Ait. 

Mendiola, N. B. Effect of different rates of transpiration on 


the dry weight and asn content of the tobacco plant. 
Philipp. Jour. Sci. 20: 639-655. Je 1922. 
Merrill, E. D. A bibliographic enumeration of Bornean plants. 
Jour. Straits Br. Roy. Asiatic Soc. 9: 1-592. 1921. 
Merrill, E. D. Diagnoses of Hainan plants. Philipp. Jour. 
Sci. 21: 337-355. O 1922. 


Merrill, E. D. Notes on the flora of southeastern China. 
Philipp. Jour. Sci. 21: 491-512. N 1922. 


Merrill, E. D. Additions to our knowledge of the Bornean 
flora. Philipp. Jour. Sci. 21: 515-534. D 1922. 
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Merrill, E.D. Twonew species of plants from Hainan. Philipp. 
Jour. Sci. 39: 677-679. D 1921. 


Merriman, M. L. A new species of Spirogyra with unusual 
arrangement of the chromatophores. Am. Jour. Bot. 9: 
283, 284. f. 1-3. 12 Jl 1922. 


Spirogyra rectispira, sp. nov., from New York. 


Metcalf, F. P. Notes on marsh and aquatic plants of Missouri. 
Jour. Washington Acad. Sci. 12: 307-312. 19 Jl 1922. 


Milbraith, D. G. Alternaria from California. Bot. Gaz. 74: 
320-324. f.1,2. 23 N 1922. 


Alternaria oleracea sp. nov. 


Montoya y Plorez, J. B. Titiribiesy sinufanaes. Pp. 1-60. 
Medellin, Colombia. 1922. 


Moss, E. H. Observations on two poplar cankers in Ontario. 
Phytopathology 12: 425-427. 17 O 1922. 


Mousley, H. Further notes on the ferns of Hatley, Stanstead 
County, Quebec, 1921-1922. Canad. Field-Nat. 36: 149- 
152. 40 1922. 


Muenscher, W.C. The effect of transpiration on the absorption 
of salt by plants. Am. Jour. Bot. 9: 311-329. 12 Jl 1922. 


Munns, E. N. Bear clover and forest reproduction. Jour. 
For. 20: 745-754. f. 1-3. N 1922. 


Munz, P. A., & Johnston, I. M. The distribution of southern 
California Pteridophytes (cont.). Am. Fern Jour. 12: 1o1- 
122. 30 D 1922. 


Murrill, W. A. Dark-spored agarics—IV. Deconica, Atylospora 
and Psathyrella. Mycologia 14: 258-278. 1S 1922. 


Includes 8 new species. 


Nagai, I. A genetico-physiological study on the formation of 
anthocyanin and brown pigments in plants. Jour. Coll. 
Agr. Tokyo 8: 1-92. pl. 1. 5 N 1921. 


Nelson, J. C. Additions to the flora of western Oregon during 
1921. Torreya 22: 98-102. D 1922. 
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Nelson, J. C. The bracken as a poisonous plant. Am. Fern 
Jour. 12: 125-127. 30 D 1922. 


Nelson, J.C. Muscari comosum in Oregon. Rhodora 24: 208- 
210. 6 O 1922. 


Nelson, J. C. A new weed from Oregon. Torreya 22: 86-88, 
1922. 
Salvia Aethiopis L. 


Nevermann, F. Das Balsaholz. Tropenpflanzer 25: 49-52. 
Ap 1922. 


Newton, R., & Gortner, R. A. A method for estimating hydro- 
philic colloid content of expressed plant tissue fluids. Bot. 
Gaz. 74: 442-446. 21 D 1922. 


Osterhout, G. E. Two new plants from western Colorado. 
Bull. Torrey Club 49: 183, 184. 8 Jl 1922. 


Nuttallia marginata and Acrolasia humilis, spp. nov. 


Overholts, L. O. Mycological notes for 1920. Bull. Torrey 
Club 49: 163-173. pl. o +f. 1-14. 8 Jl 1922. 


Pammel, L. H., & Cratty, R. I. Notes on some plants of the 
Arapahoe National Forest and Rocky Mountain National 
Park [Colorado]. Proc. Iowa Acad. Sci. 27: 51-73. f. I-90. 
1920. 


Pammel, L. H., & King, C. M. The germination of some trees 
and shrubs and their juvenile forms. Proc. Iowa Acad. 
Sci. 27: 75-80. f. 10, 11. 1920. 


Parlin, J. C. Waldsteinia in Maine. Rhodora 24: 124. 28 
Au 1922. 


Parodi, L. R. Las gramineas de la region de Concordia [Argen- 
tina]. Rev. Facult. Agron. y Veter. Univ. Nac. Buenos 
Aires 4: 24-101. f. I-4. 1922. 


Pearl, R. Trends of modern biology. Science II 56: 581-592. 
24 N 1922. 


Pearson, W. H. West Indian Hepaticae. Jour. Bot. 60: 217- 
228. 1922. 
Includes 3 new species. 
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Peck, M. E. The vegetation of Cape Blanco [Oregon]. Proc. 
lowa Acad. Sci. 27: 85-89. 1920. 


Pennell, F. W. Some overlooked Scrophulariaceae of Rafines- 
que. ‘Torreya 22: 77-84. O 1922. 


Pfeiffer, N. E. Monograph of the Isoetaceae. Ann. Missouri 
Bot. Gard. 9: 79-232. pl. 12-19. Ap 1922. 


Includes 3 new American species. 


Poole, R. F. A new fruit rot of tomatoes. Bot. Gaz. 74: 
210-214. pl.7. 1601922. 


Poponoe, W. Dr. Fenzi’s contributions to American horti- 
culture. Jour. Hered. 13: 215-220. 12 D 1922.  [Illust.] 


Poponoe, W., & Pachano, A. The capulin cherry. Jour. 
Hered. 13: 51-62. 75S 1922. [Illust.] 


A cultivated form of Prunus serotina Ehrh. 


Porterfield, W. M. References to the algae in the Chinese 
classics. Bull. Torrey Club 49: 297-300. f. 7. 11 O 1922. 


Ramsey, G. B. Basisporium gallarum Moll., a parasite of the 
tomato. Bot. Gaz. 74: 325-328. f. I-11. 23 N 1922. 


Rangel, E. Oswaldia icarahyensis (nota preliminar). Revista 
Sci. 4: 93, 94. f. 1-4. Je 1922. 


A new genus from Brazil. 
Rankin, W. H., & Hockey, J. F. Mosaic and leafcurl (yellows) 


of the cultivated red raspberry. Phytopathology 12: 253- 
2604. 12 Au 1922. 


Rehder, A. New species, varieties and combinations from the 
herbarium and the collections of the Arnold Arboretum 
(cont.). Jour. Arnold Arb. 3: 207-224. D 1922. 


Rehder, A. Two new Asiatic poplars. Jour. Arnold Arb. 3: 
225-227. D 1922. 


Reid,.E. M. Age and area from a palaeobotanica! standpoint. 
In Willis, J. C., Age and area 137-147. 1922. 


Richmond, I. J. A. N. Jones—plant breeder. Jour. Hered. 
13: 103-107. 30S 1922. 
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Rigg, G.B. <A bog forest. Ecology 3: 207-213.f.1, 2. Jl 1922. 


Riko, B. P. Nutz-und Edelhélzer Mexicos. Tropenpflanzer 
25: 16-22, 52-56. F 1922. 


Rimbach, A. Lebensweise von Chloraea membranacea. Ber. 
Deutsch. Bot. Ges. 40: 322-326. f. 1-6. 1922. 


Robbins, R. B. Selection through the choice of seeds from 
dominant plants of an allogamous population. Genetics 
7: 508-512. S 1922. 

Robbins, W. J. Effect of autolized yeast and peptone on 
growth of excised corn root tips in the dark. Bot. Gaz. 
74: 59-79. f. 1-8. 15S 1922. 


Roberts, R. H. The development and winter injury of cherry 
blossom buds. Wisconsin Agr. Exp. Sta. Bull. 53: 1-24. 


pl. 1-4 +f. 1-7. Jl 1922. 
Robinson, B. L. The mikanias of northern and western South 
America. Contrib. Gray Herb. 64: 21-116. 18 Ap 1922. 


Robinson, B. L. Records preliminary to a general treatment 
of the Eupatorieae—I. Contrib. Gray Herb. 64: 3-21. 
18 Ap 1922. 


Includes new species in A geratum (1) and Mikania (17). 


Rose, J. N. Byrnesia; Weinbergii. Addisonia 7: 37, 38. pl. 
243. 4D 1922. 
New genus of uncertain fatherland. 

Rose, J. N. Echinocereus Baileyi. Addisonia 7: 41. pl. 245. 
4 D 1922. 


Rose, J. N. Graptopetalum pachyphyllum. Addisonia 7: 45. 
pl. 247. 4D 1922. 


New species from Mexico. 


Rose, J. N. Runyonia longiflora. Addisonia 7: 39, 40. pl. 244. 
4 D 1922. 


New genus and species from southern Texas. 


Round, E. M. A modern plant fossil. Bull. Torrey Club 49: 
63, 64. f. 1. 12 Ap 1922. 
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Rowlee, W. W. The genus Cestus in Central America. Bull. 
Torrey Club 49: 283-292. pl. 12-15. 11 O 1922. 


Rudolfs, W. Effect of seeds upon hydrogen-ion concentration 
of solutions. Bot. Gaz. 74: 215-220. 16 O 1922. 


Rugg, H. G. Adiantum pedatum var. aleuticum in New England. 
Am. Fern Jour. 12: 128-130. pl. 8. 30 D 1922. 


Rusby, H. H. New species of trees of medical interest from 
Bolivia. Bull. Torrey Club 49: 259-264. 22S 1922. 
Includes new species in Nectandra (1), Ocotea(1),Aerodiclidium (1), 

and Guarea (2). 

Rusby, H. H. Report of work on the Mulford Biological 
exploration of 1921-22. Jour. New York Bot. Gard. 23: 
101-112. Au 1922. 

Exploration in Bolivia and Brazil. 


Rusk, H. MM. Lilium Warleyense. Addisonia 7: 57, 58. pl. 253. 
30 D 1922. 

Rydberg, P. A. Ambrosiaceae. N. Am. FI. 33: 3-44. 15S 
1922. 
Includes Leuciva, Chorisiva, Acanthambrosia, gen.nov., and 18 new 


species. 

Rydberg, P. A. Carduaceae. N. Am. FI. 33: 45, 46. 15S 
1922. 

Rydberg, P. A. Carduales. N. Am. Fl. 33:1. 15 S 1922. 


Sargent, C. S. Notes on North American trees, IX. Jour. 
Arnold Arb. 3: 1-11. Jl 1g2t. 


Includes 11 new species of Crataegus. 


Sargent, C. S. Notes on North American trees, X. Jour. 
Arnold Arb. 3: 182-207. D 1922. 


Includes 25 new species of Crataegus. 


Schaffner, J.H. The sexual nature of vegetative or dichotomous 
twins in Arisaema. Ohio Jour. Sci. 22: 149-154. Ap 1922. 


Schenck, H. Vegetationsbilder aus der Sierra de Mixteca, 
Mexico. Vegetationsbilder 14: pl. 25—36 with text. 1922. 
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Schmitz, H. Note concerning the decay of western yellow pine 
slash caused by Polyporus volvatus Peck. Phytopathology 
12: 494-496. f. 7. 5 D 1922. 

Sears, P. B. Variations in cytology and gross morphology of 
Taraxacum. Bot. Gaz. 73: 308-325. pl.g, 10. 15 Ap 1922; 
425-446. f. r-9. 17 Je 1922. 

Seaver, F. J. Some edible cup-fungi. Jour. New York Bot, 
Gard. 23: 112-115. pl. 274. Au 1922. 


Seaver, F. J. Phyllostictales. Phyllostictaceae (pars). N. 
Am. Fl. 6: 1-84. 5 Ap 1922. 
Inc'udes 2 new species. 

Seaver, F. J. Studies in tropical American Ascomycetes—I. 
Mycologia 14: 235-238. pl. 19. 1S 1922. 


Seckt, H. Estudios hidrobiologicos en la Argentina. Schi- 
zophyceae. Bol. Acad. Nac. Ci. Cordoba 25: 383-429. 
f. 1-47. 1922. 
Includes new species in Lyngbya (2), Anabaena (2), Homeothrix (1). 


Seward, A. C. On a collection of Carboniferous plants from 
Peru. Jour. Geol. Soc. 78: 278-284., pl. 13. 23 S 1922. 


Seward, A. C. A study in contrasts: the present and past 
distribution of certain ferns. Jour. Linnean Soc. 46: 219- 
240. pl. 16-19. 26 O 1922. 


Shaw, W.R. Janetosphaera, a new genus, and two new species 
of Volvox. Philipp. Jour. Sci. 20: 477-508. pl. 1-5 + f. I-§. 
My 1922. 


Shaw, W.R. WMerrillesphaera, a new genus of the Volvocaceae. 
Philipp. Jour. Sci. 21: 87-129. pl. 1-7 +f. 4. Jl 1922. 


Shear,C.L. Life history of an undescribed ascomycete isolated 
from a granular mycetoma of man. Mycologia 14: 239-243. 
f. 1-3. 1S 1922. 


Describes Allescheria Boydii sp. nov. 


Shelford, V. E., & Gail, F.W. <A study of light penetration into 
sea water made with the Kunz photo-electric cell with 
particular reference to the distribution of plants. Publ. 
Puget Sound Biol. Sta. 3: 141-176. pl. 24-30. 20 D 1922. 
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